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an — AEP sa Qe). (4), 


. ot 
% 


Pe fo sn ha Q= [Epcos a (40)5 


oj 


Baz cosa — 2. (Peos na —Q cin na). | (5)s | 


{ 
where E = (1/L n)\Ey dz. The experimental results for L = the interval 
L = 12 - 56 are described well by P = 0.691 + 0. 592°10— Vins 


Q = 0.272 + 0.118L - 0.248-107°*L°. The maximum permissible phase Rcanes 
can be derived from 


a o 3 sin Brp + a2) yi hee a (12) 
di ies 2n0q-+ <2 cos BipF0R) * : 


EPA ve 
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Ly : Vv LAG, sin Bs, 
a ‘La L,G,y sinB,, : ; 


For B, . 20°, L, = 16 cm and E a 1.2+104 v/omy the total length of the 
1 


with the aid of 


shielding tubes is found: | « 1447.5 om. The dependence of L of the 
periods on their number n igs nearly linear. This Paper was written in 1948. 
There are 14 figures. . 
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AUTHORS 1 Akhiyezer, A. I., Lyubarekiy, G. Ya, Pargamanik, L. Eos 
. Faynberg, Ya. Be 
TITLE: Prebunching and dynamics of a proton bunch in a linear x 
accelerator . 
SOURCE: Teoriya i raschet Lineynykh uskoriteley} sbornik statey. Fiz.- 
tekhn. inst. AN USSR. Ed. by T. V. Kukoleva. Moscow, 
Gosatomizdat, 1962, 114 - 130 7 
TEXT: It is shown that a linear accelerator can have a low injection energy 


of ~0.5 Mev whilst furnishing large currents of w10 to 50 ma. When the 
‘gi mean accelerating field strength is 20 kv/om a foousing magnetic field of 

= , 15,000 oe is needed in the initial part of the accelerator. This ‘focusing 
field becomes rapidly weaker with increasing particle energy. The efficien- 
cy of ion capture is inoreased by dlystron bunching. When particles ina 
bunch that was originally homogeneous in velocity and density pass along a 
segment unde anrf field, and {mmediately afterwards through a field-free 
drive segment, they are accelerated at different rates and form bunches of 
Sry aa The preacoelerated particles must enter the accelerator at 
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APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8" 


"APPROVED FOR RELEASE: 08/31/2001 - 


we eS a a 


. 8/861/62/000/000/007/022 
Prebunching and dynamics of... B125/B102 


the focus x, = vi /aw, “a = eU/nv°, U sin qt is the modulated voltage 


applied to the acceleration segment, + the instant when the particle enters 
the segment, and Na the initial velocity of the particle in the bunch, The 


greater the angular width of the group of particles, the tighter the bunch | 
ig pinched on tlystron bunching. If dv, is the initial velocity spread, 


then the phase ran & the bunoher 
with a velooity of . 


axis and on the p 
Shift of the field into the drive tube, 
',. Giderably better than Short wide tubes, 
in the Institut khimic 
AS USSR), the mean val 


- The 
| problem of multiple Gaps cannot be solved from the data available at present, 
| The. decreases in the depth df the potential well and in the angle of 
ui Card 2/3 © aera > tT eee eee ance: 
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. incidence, induced by Space charge, are Calculated on the basis of the model 
of an ellipsoidal bunch with slow) 


y changing dimensions, 


ae - Corresponds to the ‘synchronous particle phase 9 = %,° In 


i foousing Magnetio field reads 


. 7 | ; . (zy me (S(t én vi--B 


Stable equilibrium 
that’ model the. 


M 


7 : (ete Oe 

_ 8 fxr 2 

; ; barley =a}, taf 
We 2Kc/) is the frequency of the r bunch and 

the frequency of the radial oscil ielda needed for 

Mev are 14.5, 766, 6.2 and 

B/p = 2% for the initial relative Velocity spread in. . 

the bunch, and a « 2.221072 


for the modulation faotor of--the buncher are 
obtained, There are 9 figures, ope : ; en 
= bk. 42 : 
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AUTHORS s. Akhiyezer, A. I., lyubarskiy, G. Yaes Paynberg, Ya. B. 
: . PITLEs Electron counterflow focusing in a proton accelerator 


“SOURCE: feoriya i raschet lineynykh uskoriteley ; sbornik statey. Fiz.- 
- tekhn. inat. AN USSR. Ed. by T. V. Kukoleva. Moscow, 
Gosatomizdat, 1962, 131 - 146 ; ; 


TEXT: A theory is developed on counterflow focusing of a proton bunch 
(Nature, 168, 782, 1951). Radial focusing is achieved by the electrostatic + 
field of the electron beam, which has to be stronger than the defocusing 

r-f field. Furthermore, the scattering of the electrons from the background 

gas is studied, taking space charge into apcount. The minimum amperage of 

the bunch is Ji, * (1/2)(vE/BA)eing, « vy is the electron velocity averaged 


over the period of the r-f oscillations, 9, the synchronous phase, of the 


proton velocity, and’ A the wavelength of the r-f field. The h-f field of 
the acoelerator is taken to be a traveling wave of amplitude Eo) frequency 


2 wand wave vector k(z). The canonical variables Q and P are introduced: 
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2u of «JP 2u \ 
Gu So Co ~ t)wW, p. wah va! where f « Pu(—— - t). Then 


12 dH, dQ 
- 4H, = \rat 
aH 


és 


are (1.15), 


mat 
UD, 


+ 


du 
of 1 
if H, - H + aC and. 7" ra ye the cdunge of H, durin 
Q changes by 2x, y » (1 + az) 


injection velocity of the Protons 
?, = 20° and A= 150 cn, 


8 a period during which 
> am 2eEcosg, /uvs >, and Vv, is the 

- When E « 18 kv/on, vO" 3.3°107°c, 

q, increases nearly linearly with H° The larger 


» the larger g., AH,/# ~107? holds in the initial stage of the motion of 
1 ven" 
the electron. The greater the ve 


are 3.5, 
S. Chandrasekhar'g methods give 


04-8" 
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agmv* 


. 
oer { 
its | ([He(e-— 4) + (e—D] naa. (3.13) 


for the mean square deviation of the electrons from the ascoélerator axis. 


N is the number of gas atoms per cn, Z the nuclear charge and - . + 
as 0053°107? om. For: dx? <1072 om, the magnetic field must be greater | 


than 645 gauss. The effect of collisions on bunch broadening is completely’ | 
compensated by increasing the magnetic field by 10 to 20 gauss. The Oa 

significant divergence of the bunch as a result of space-charge repulsion: ' 
is not impeded by this slight increase in field strength. This paper was :. 
written in 1953. There are 1 figure and 4 tables. pons 


— Card 3/3 | 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8" 


1031130004-8 


Sees =e 


“APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R00 


cy Ales 


fe 14878 
-  ” g/061/62/000/000/009/022 


94. L720 ; B125/B102 


AUTHORS 1 Lyubarskiy, G. Yae, Pargamanik;, Le E« 


TITLE: On the compatible oscillations of the ‘accelerating field in 
linear accelerators . 


SOURCEs feoriya i raschet lineynykh yskoriteley, sbornik statey. Fize- 
tekhn. inst. AN USSR. Ed. by T. V. Kukoleva. Moscow, 
Gosatomizdat, 1962, 147 - 150° an 6 


TEXT: It is shown that the reductions 


ae eit a) (1) 
SiS) oe 


%) 2 


(caused by power oscillations of the feeding generator) are still compatible 
with the atable motions of accelerated electrons in linear accelerators. 
4259, and Kn! = arccos((E/E')cosq, )- E ig the calculated mean value of the | 


ae Gard 1/2, . 
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: . focusing, the increase of the beam radius is given by 


‘accelerating field and 95 is the synchronous phase. E' and 3 are the 


’ gorresponding parameters for the varied motions in the same accelerating pow 
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4 


system.. The electrons are assumed to gain the energy 5&-= eEL cos, in each 


be considerably higher than their rest energy. L is the length of the in- t 
vestigated period. The requirement of synchronism does not impose any : 
limitations upon the increase of the accelerating field. In the absence of 


rer + @(t.,/eE cosg, )in(e/e,). r, and @ are the initial radius and the 
angle of divergence of the bean, Ey and ¢ are the initial and the final 
‘energy. This case corresponds to high electron energies (at least some Mev). 
Focusing with the aid of a magnetic field is essential in the initial stage 
of acceleration (up to energies of 2 - 5 Mev). The tolerable increase of 
the accelerating field increases with the focusing magnetic field. The de- 
focusing effect of the inorease AE of the accelerating field can be com- 
pensated by the increase AH/H = (1/2) (H, , ,/H)?(O#/B)sin 9, of the magnetic 


field. This paper was written in 1951. 
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AUTHORS: - Roszentaveyg, L. N. (Deceased), Lyubarakiy, G. Ya. 
a  aiees ne! 


TITLE: On the generation and acceleration of multicharged ions in a 
standing-wave linear accelerator : 


SOURCE: Teoriya 1 raschet lineynykh uskoriteley;sbornik statey. Fiz.- 
tekhn. inst, AN USSR. xd. by T. V. Kukoleva. Moscow, 
Gosatomizdat, 1962, 151 - 160° 


TEXT: The stripping (during passage through a layer of matter) and accelera- 
tion of multicharged ions of light elements (C,N,O) with the aid of a 
standing-wave linear accelerator ia discusued. A 20-Mev proton accelerator 
of this type was built in the Piziko-tekhnicheakiy institut AN USSR (Physicoe 
_ technical Institute As UkrSSR). Tone protons are injected by an electro- 
‘static 1.7-Mv generator (Bp » 0.06). In the present investigations, however, 
more advantageous accelerators (with injection energies of 400 ~ 600 and 
Significantly stronger ion currents) are; used. Singly charged 016 ions are 


‘accelerated to 7-8 Mev in the initial part, and to 100 Mev in the principal 


part. The first stripping is possible only after the ions have abandoned 


| card 1/2 
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“the initial section. An additional stripping is disadvantageous as the ion 
current (also in pulsed operation) is limited by the melting temperature of 
the foil. An additional stripping between initial and principal section is 
impossible for reasons connected with vacuum technique. For universal 


acceleration of c'*, w'4 ana 0! ions without essential variations of the 


accelerating system, it is necessary to avoid the stripping of N and 0 ions ie 


of up to Zope 7 o- The frequencies and the cophasal parameters of the 


accelerating field should be adjusted accordingly. From the above cons idera- 
‘ tions, a standing-wave accelerator wita the following principal parts is 

suggested: (1) Pulsed injection of singly charged ions by means of a device 

of 400 = 600 kv; (2) High frequency injection with the aid of a linear 
-,accelerator (energy 7 - 8 Mev, length 5 a). ° (3) The singly charged ions 
pass through a gas or a vapor jet in the stripping chamber and leave it ap 

Quintuply charged ions. These ions sre then accelerated to 100 = 150 Mev in 
“the prinoipal accelerating seotion (linear acoelerator with a length of 

N10 m). The present.paper was written in 1953. There are 5 figures and 

4 table. ‘ : 
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C111/0333 
AUTHORS: Krasnosel'skiy, M. Ae byabarskiy, G. Ya. 
TITLE: On the transition solutions of non-linear equations 


PERIODICAL: Vysshiye uchebnyye zavedeniya. Tavestiya. natematika, 
no. 4, 1962, 61-85 


TEXT: 4s a transition solution of the equation ft 
ad ay 
PC a) y+ fly) = 0 (4) 


where P(v) is a polynomial of n-th (n > 2) order, one denotes every 
solution y(x) for which there exist the finite limits 


y= lim y(x), oy = Mm y(x) (1) 
x-> = © x7? + @ 
where Lin y*) (x) = 0 (k = 1,2,++eyn)- One investigates the existence 


x = © 
and the uniqueness of the transition solutions of (A). 


One supposes: y ~<0, y,> 0; all zeros of P(v) are real and single; 
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fy) is continuous on Lays oJ and IO; Qo 15 there exist m > O and 
i O such that 


t(y,) - fly,) ( <m,4,%¥, <= yy <0, 
YoY, | >a Ody, < ¥, ea; 
P'(0) <0, £(0)> 0, £(q,) = £(q,) = 0; all zeros of P(y) + m, are real 
and single. Let S be the set of the functions w(x) which on ie 00 o | 


and 0, oo | are continuous, satisfying xw(x) 20 (- 0 < x <0). Let 
S, be the set of those co(x) € S which in addition satisfy posh 


a,< w(x) =a, -O2< x < wO (2). 


~ 


Let a|_> m_ anda < m, be such that the zeros of P(v) + &, are real 


and single and let a_q, = 8.95 - If there denotes 
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a(y) = { * Y= oy) = yaly) - f(y) 
Ol v =>0, 


then (4) can be written down in the form 


d : 
P( a>) y + a(x)y = iy) - G) a 
Let K(x,s) be the Green function of the operator P( = ) + a(x). Under 


the suppositions above made one proves by aid of an operator i which 
maps 5, onto S, where only the transition solutions of (A) are trans- 


formed into themselves: 


Theorem of existence: Let f(y) be only positive ing,<y ~< d, and 
b= ¥ = 4 (b, < ) = d,)- if 


0 
min < lin i K(x,»x + 8) dS, (6) 
a,<¥sb, oy X= © . 
- © 
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@ 


_ |aer/- lin | { K(x,x + 8) ds | (6) 
y 4 i ; 


ges 
25 


x~ + @ 


is satisfied, then (A) possesses at least one transition solution, for 
Which there is y(- @) «= q, and y(+ @) = G+ ; 


Theorem of uniqueness: If ey) = ky has at most one solution on 


4<*Y¥ ~-q, for all k, then (A) possesses in 5, 4 unique transition 
solution y( (2). 


ASSOCIATION: Voronezhskiy gosudarstvennyy universitet (Voronezh State 
University) 


Ukrainskiy fiziko- tekhnicheskiy institut AN USSR 
(Ukrainian Physicotechn nical Institute of the Academy of 
Sciences of the Ukr ssp) 


SUBMITTED: July 10, 1961 
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AUTHOR: yubarskiy, Gs Yas 


TITLE: Solutions of the "smoothened shock wave" type in non-linear 
equations 


PERIODICAL: Uspekhi matematicheskikh nauk, v. 17, no. 1 (103), 1962, 
183-189 


sane A eae eae - the boundary value problem 
n n-1 
+ a4 

0, y(tm) = 1, OL y(x)< 1(-o¢ x C+) 4 

j is continuous in the interval (0,15, f(0) = £(1) = 0, 

f(y) 70 (O<y<1), is said to be of the balanced shock wave type. In this 
paper, some sufficient conditions of existence and uniqueness of such 
solutions are derived. The condition a, C0 is necessary and sufficient. 


+ oo + asy' + f(y) = 0, Be Ty (14) 


The proofs are based on the following method: reduction of Eq. (1.1) to 
an integral equation and solution of this integral equation by iteration. 
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N. I. Akhiyezer, V. F. D'yachenko, I. Mo Gel'fand, M. G. Kreyn, and I. M. 
Lifshits are thanked for assistance, There are 3 references: 1 Soviet 
and 2 non-Soviet. 


SUBHITTED: May 7, 1960 
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fOIYIO 
AUTHOR: “Lyubarskiy, G. Ya. (Khar 'kov) 
TITLE: On the existence of weak shock-waves 


PERIODICAL: Prikladnaya matematika i mekhanika, V. 26, Noe Dy 
1962, 511 - 519 

"EXT; Dissipative systems of nonlinear equations are considered. ‘f 
fhe equations of negnetohydrodynamics and hydrodynamics, in which 
dissipative processes are taken into account, are particular cases 

of such systems. The following proposition holds for dissipative sys- 
tens (which are defined uelowys To each discontinuous solution of 

the system corresponds a shock wave if a) the jump of the disconti- 
nuous solution is stable with respect to splitting, b) the velocity 

U of the jump is near enough to one of the ordinary phase-velocities 
and c) the jump is small enough. Hence follows the existence, in mag- 
netohydrodynamics, of sufficiently weak slow and fast shocks, regard- 
tess of the dissipation coefficients. This statement is based on 4 
theorem about the necessary conditions for the existence of transi- 
ee a (defined by the author in the introduction) to the 
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system of equations 


mi 


any fs tary’ + eBol(y—y") = 2 2 VDE (Yr Yo VOOM, G8) + 
. k=} < 
+ 67F, (yy yp oo YO, E; 8) (1.1) (1.1) / 


m 
Se — z bute =fily) + eFi(ys Bs 2) i=2,3,....m) 
bi = f(y) + eF ily, & 2) (i=m+1,...,7) ed 
Dissivative systems in magneto and ordinary hydrodynamics are defi- 
ned as systems with asymptotically stable solutions (with respect to 
small perturbations of the initial state). Ideal systems. are also 
defined. The phase velocity V is called ordinary, if it satisfies 
certain conditions. Further, a system is considered which determines 
the structure of the shock wave; the system of equations ynich des- 
erives the stationary shock-wave u(x, t), is transformed, by intro- 
ducing the notation B(u) = p(u) - V(u_) alu), and the operators P, 


and Q1j- Thereupon one obtains 


. = 20c8(U + Q,B(u) = 0 i ee 
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az {> €P,a(u) + P)B(u)y = R(u) ~ eQa(u)' (R = QB+e). (4.4) 
It is shown that System (4.4) has a transitional Solution, and that 
whe velocity U is Close to the ordinary phase-velocity. Further, 

system (4.5) (4.4) is brought to a form, which is a4 particular case ig 
of systen (1.1), and Satisfies all the conditions of the above theo- 
rem. Thus, the initial statement has been proved, in varticuler the 
existence of structure in slow- and fast Magne tohydrodynanic shock- 
waves which are weak. 


SUBMITTED: February 12, 1962 
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Kreyn, i. G., and Lyubarskiy, G. Ya. 

inate teeth es ae ES 
Analytical properties of multiplicators to periodic canonical 
differential systems of a positive type 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya metematicheskaya, 
v. 26, now 4, 1962, 549-572 é 


; ‘ 
TSX; The canonical system of differential equations JB 
dx/dt = 5(E (+) +AH,(t))x (A) is considered. The matrices H, and H, 


are assumed to be periodic with the period T. The eigenvalues of the 
monodromy matrix of the system (A) are called multiplicators of (A)., Their 
analytical dependence on the parameter A is investigated by applying the 
perturbation theory of selfadjoint operators as in a previous paper b 

these sures (Prikladnaya matematika i mekhanika, v. 25, no. 1 (1961), 

24 - 37 . Ny 
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Solutions of the type of the "smoothed shock wave" in nonlinear 
equations. Usp.mat.nauk 17 no.1:183-189 Ja-F ‘62. (MIRA 15:3) 
(Differential equations) 
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AUTHOR: _Lyvbarekty, G. Ya. Faynberg, Ya. B. 
f TITLE: Determination of the partition function of a plasma from the rate of 
Oe propagation of longitudinal waves 


8/181 /62/000/000/015/086 


= PERIODICAL: Fizika plazmy i problemy upravlyayemago termoyadernogo sinteza; dokledy 1° 
pee eee konferentati po fizike plasmy i probleme upravlyayemykh termoyadernykh 


reaktaly, Fiz.-tech. inst. AN Ukr. SSR. Kiev, Ixd-vo AN Ukr. SSR, 1962, 72-75. _ 


_ TEXT: It is shown how to calculate the partition function of electrons in a plasma by meas- 


e : uring the phase and group velocities of the longitudinal waves in the plasma, It is aseumed 
_ that paired collistons can be neglected. The partition function of a plaama determines many 


“ its phystoal properties, ao that eny methad of determining this function experimentally is 

ntereat, oy Roe a 

=  L.D. Landau has shown that strictly speaking there te no dlapergion equation for longitud- 
Anal waves, but asymptotioally (1.¢., for large values of the time), eny emall perturbation ta. : 
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Determination of the partition function ofa... 


a superposition ofa series of plane: damped waves, and 


. where fy(u) is the equilibrium partition function, can serve ag an arbitrary ‘‘dispersion” 
" equation. The integration in (1) is along the real axis from ~ © to +, with the singularity” 
Vph =.w/k of the integrand circuited from below. 
ae electronic longitudinal oscillations of specified frequency are excited in the plasma, a 
set of damped waves with complex k is produced, but at large distances only one such wave 
will remain and the others will be damped out. Measurement of the phase velocity of this 
, wave ag & function of the frequency yields experimentally the relationship 


Vim Vile) nan aa HV,)- (2) 
Once (2) is known, the partition function can be written in the form 
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| Determination of the partition function of Ae. 


‘i . : . a k * 
i fu) = Mud — yea MOD ay, : (3) 
ais A 
| where kg(Vph) and €(Vph) are the real and imaginary parts of the wave vector k corre- 
‘ponding to the real frequency w, Vph = w/ke, and Vgr = dw/dky is the group velocity. 
. There are no references. mi 
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Mme: Ewolutional discontinuities in magnetchydrodynan'cs 
Pamala es Sy Oa ; é dernogo sinteza; — 
nee - ptoixa plazmy i problemy upravlyayemogo termoya wave 
/ PERIODICAL: | eae venterenti po fizike plazmy i ee seg Hoe 
a - eermoyadernykh reaktsiy. Fiz.-tekhns re laa aes 


- Tea-vo AN Ukr. SSR, 1962, 76-79 
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oad et t : s Polovin (ref. a4 
Face were derived by Akhiezer, Lyubarsidy, and, F tions (propagating at 
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f . Evolutional discontinuities ses. 
= ditions it is sufficient to consider plane waves propagating rerpendicular to - 
ie he discontinuity suvface., In particular, in the region U),<:¥4,% Uy» 
v5, 6 Us, the shock wave is not evolutional. Here 
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- and ¢ is the velocity of sound. It follows therefore that there exist two types | 
and a fast one for . 


OF shock waves, a slow one for which U, <v,,<U, 03 Vo,< as 
| waich U,44v7 53 Unf VaX< Uy 5 -It fotTows fromthe Bressing two inequalities ee 
that set the Shock waved ofthe same type follow each other, the rear wave will 
overtake the front wave. As to waves of different types, an Alfven discontinuity 

will overtake a slow shi wave or a slow magnetic-sound weak discontinuity, 


while a fast shock wave will overtake all types of discontinuities. Nonevolu- 


tionary shock waves cannot result from either con 
- tions. They can exist only for an instant either upon collision of two evol- 
utionary discontinuities, or as discontinuities in the initial conditions. The 
_ resultant nonevolutional discontinuity inmediately splits into shock and self- 

_ similar waves, ‘although all boundary conditions are satisfied on such a discon- 
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; tinudty and the entropy can increase. An example of such a splitting was consid- 
‘ered by Lyubarskiy and Polovin (ref. 5: ZhETF..36, 1272, 1959). 
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$/781/62/000/000/018/636 


1 a Contribution to the kinetic theory of shock waves 


- >) Figika: plazmy-i problemy upravlyayemogo termoyadernogo sinteza; 
“. doklady' I konferentsii po. fizike plazmy i probleme upravlyayemykh 
-” termmoyadernykh reaktsiy. Fiz.-tekh. ins ste AN Ukr. SSR, Kiev, 
_ Tzd-vo AN Ukr. SSR, 1962, 82- 85. 


An attempt’ is made to investigate the behavion of shock waves with 
allowance for the finite mean free path, i.e., on the basis of a kinetic equation 
. containing the collision integral. The study concerns the simple case when the 
media in which the shock wave propagates is a monatomic neutral perfect gas and 
the shock wave is plane and stationary. It is shown that the formulas obtained 
‘from the kinetic equation agree quite well with those obtained: from the hydro- 
dynamic analysis with allowance for the dissipative processes, when the distances 
are not very large (|x].<<-re(M - 1)73, where x is the propagation direction, + 
the relaxation time, c the velocity ‘of sound, and M the Mach number). At very 
large distances the kinetic analysis leads to a slower attenuation of the shock 
wava tnan the nydrodynamic analysis, 
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a : (gems _ On the existence of transient solutions of certain nonlinear equa~ 
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Ue et ee “Rg ; Syst ie . . : wt gh _ Borel pink 
i vitdvnyy zhurnal, Matematika, no. 2, 1963, 40, 

ine, ee ven ‘Khar! kovak. un~t, 1961, 120, Zap. Mekhan.-matem. fak. 4 

ae : - Khar'kovsk. matem. o-va, v. 2, 5 - 22) 


a TEXT: he ‘author atuiton transient solutions y re equation " 
oe 2 Pg (Ee) ytt ze) =o. 2-8 a 4 ee 
Cas: and f (z) 4s a con 

ne, ae Oe Gen saanione: awttety the pont tens: y (x) const, 
s ; ; Lim y (x) a a lim y (x) = Yur ia y( (x) = 0 
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© Maren ie the degree of the polynomial Po (v). It 1s assumed that @ 
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ae Fi est a ee c 5/044/63/000/002/015/050 
On the. existence of. transient solutions of .... AQE0/A126 
- Po (0) = 0, and jthat ¢ (z) has only isolated zeros, Then for a transient 50- 
_ - dution to exist 1t 1s necessary that P! (0) Ly. - y,] > 0. In what follows it 
18 assumed that y_j= 0, yy = 1, 1) (8) <0 and also that all the roots of 
the polynomial Fo (vy) are real. and simple. The following results are obtained, | 
“Let y (x). be some bounded solution of equation (1) and such that the function | 
_. @ (x) is also bounded. Then: y (x) isa monotonically increasing function. 
‘In the presence oF ‘certain c ristraints upon the polynomial Q(v) (in particu- 
"lar, its degree should be less than n - 1) it 1s demonstrated that in that 
case the function;..z (x) is algo.monotonically increasing, and y (x) isa 
transient solution... The number. of inflection points of the curve forming the 
: transient solution’,.y.(x). does not exceed the number of extrema of the function 
£.(z) on the interval 0¢2€1. For Proving the existence of the transient 
solution the author sets up an integral equation which is then solved by the 
“ |, method of successive approximations. The syffieient ¢ohditiohs for the unique~ 
_ Ress of the transient solution satisfying the condition z (0) = c are also in- 
dicated. This paper is the gontinuation of. two other Papers by the author 
(RZbMat, 1962, 5B222;° 10B163). 3 RES ee 


Yu.A. Klokov 


et [Abstracter's note: Complete translation] a0 
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'..° .@f one of them. Their importance to hydrodynamic or magnetohydrodynamic theory 
"Lies in the fact that they are the only ones that can border on the region of 

.° gontinuous flow if there are no shock waves. The. differential equations them- 

" gelves have been derived in various approximations by Chew, Goldberger, and Low 
(wef. 1: Proc. Royal Soc. A236, 112, 1956) and others, It is shown that a region 
| “of contimious flew can’ border in magnetohydrodynamics only on a strong discontin- 
“~yity or a simple wave. Although there exist proofs of this statement for ordinar 
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1 ae 

ae _ Contribution to the theory of simple waves 
: Fizika ‘plazmy i problemy upravlyayemogo termoyadernogo sinteza; 
“doklady I konferentsii po fizike plazgny i probleme upravlyayemykh “2: 


Simple waves: are defined as solutions of the magnetohydrodynamic differential 


ve equations in a form such that all the quantities can be expressed as functions 
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fisiko-tekhnicheskiy institut AN UkrSsR, 


(Differential equations) 
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ACCESSION NR: AT4036052 8/2781/63/000/003/0151/0161 
' AUTHORS: Akhiyezer, A. I.; Lyubarskiy, G. Ya.; Polovin, R. v. 
TITLE: On the kinetic: instability Of a plasma 


: SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
'termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i problemy* 
upravlyayemogo termoyadernogo Sinteza (Plasma physics and problems of 
controlled thermonuclear synthesis): doklady* konferentsii, no. 3, 
Kiev, Izd-vo AN UkrSSR, 1963, 151-161. : 


TOPIC TAGS: plasma research, plasma instability, kinetic gas theory, 
distribution Statistics, plasma Stability, plasma Magnetic field 
interaction, Laplace transformation 


“ABSTRACT: The article deals with the stability of the distribution 

. function of particles in a Plasma with respect to plasma oscillations. 
. The general conditions for: the stability of the electron distribution 
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ACCESSION NR: AT4036052 


-funetion are derived by investigating the behavior of individual 
spatial Fourier components of the potential and the deviations of 
‘the electron distribution function from the initial distribution 
-function. The first part of the analysis is devoted to a free plas- 
‘ma without external fields. The singular points of the Laplace - 
‘transformations of the potential and of the distribution function 
‘(which determine the behavior of these functions in the steady state) 
‘are then determined. Stability criteria based on the locations of 
.these roots in the complex plane are then established. It is shown 
‘that a distribution function which has only one maximum is stable; 
‘this confirms deductions made by others. Furthermore, an arbitrary 
‘spherically symmetrical distribution function which does not vanish 
anywhere is also stable, regardless of the number of maxima. The 
‘second part of the analysis is devoted to a plasma in a constant and 
‘homogeneous magnetic field, the stability being investigated only 
‘with respect to plasma waves for which the electric field is poten- 
‘tial. The necessary and sufficient stability criteria are estab- 
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SOURCES 
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random coefficient m ‘bounded mean value * A 


PIC Tags differential, vet 


+ ay (t)i(t) + [ao (t) -o (t)Ja(t) =Ois considered ne 
) and'a.(t) are real, Piecewise continuous and «is. 
period T and A(t) is a real random function. 
are creatia ly the following. The correlation’ 
the random function of (t) (wo <t 
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1, Fizikoftekhnicheskiy institut AN UkrSSR, Predstavleno 
akademikom S.L.Sobolevyn. 
(Boundary value problems) (Equations) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8" 


ita PUMA E DO Sa ER FTES IR ESS ani 


ABPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8 


§/0044/65/00G/001/8038/2038 | 
|G 
£ 


CITED SOURCE: Uch.: nage Kh khar'kovsk. un-t, v. 138, L964, Zap. Mekhan.-matem. fak. | 
L Khar'kevsk, mater. Daa Te 30, SBT 


oe ce nian Or 
: u- a)rgst: CF Page> 0, CE wo) oe 
2 Sel i nas : 


ane f eee rae y = es 
ee pn i nate tes one ne tener hme 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- 00513R001031130004- 8 


SS RE ee ES RAT HS SEEEE Ore zs aoe: SU Sees 


; icassre0 WR ‘AR5O08657 


existence aid uniqueness: a a ‘golléton. A nethod for the pappraxiaate eoltition of 
{the problem: bal also pupeesteds. Yue KEokovi 


| sun couts ae pee | entct 00 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8" 


"APPROVED FOR RELEASE: iad giels eee CIA-RDP86-00513R001031130004-8 


BEAR ped ina Aad ie SCE sR peR ene ES SORES Ee 


LYUBARSKIY, G.Ya, 


Transitional sclutions to nonlinear equations. Pribl,metod.resh. 
diff.urav. no.2385-98 '64. (MIRA 18:4) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8" 


Ace Ere ernest 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8 


SNES IEALE SSG Date ta ete eee eee eet Pa BEE 


PE 


Bees rate 


Ve. 


‘ “4 2b __ EWD(m)/EPA(w)~2/BHA(m)-2.  TJP(c) : 
an ACCESS ION NR: |. AP5024025 hey ; 8 UR/0057/65/035/009/1523/1531 bo 
: AUTHOR: Bakay, A,3.; Lyubarskiy,G.Ya.; Rozhkov, VV. 36 
ltd SNE TUR artim & 


TITLE; Asymptotic solution of a diffusion . 
problem and its a 
theory of cyclic particle-storage devices ee eerores e 


SOURCE: Zhurnal tekhnicheskoy fiziki, v. 35, no. 9, 1965, 1525-1531 
TOPIC TAGS: particle motion, particle scatter. c it 

yclic accelerat - 
fusion, stochastic process, mathematic method, mathematic anna ener 


CIA-RDP86-00513R001031130004-8" 


APPROVED FOR RELEASE: 08/31/2001 


"APPROVED FOR RELEASE: 08/31/200 CIA-RDP86-00513R001031130004-8 


2 HET 
= eee | 


L 3623466 
ACCESS ION NR: AP5024025 . ; ge ae bane Rae cee eo 


are presented for the dis 
lifetime of a particle, Orig. art, 


ASSOCIATION: none - 


& 


8 s 
UBMITTED: 170ct64 ‘ENCL: 00 SUB CODE: NP 


NR REF SOV; 007 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8" 


"APPROVED FOR RELEASE: i lara Cache SAR ESO: 00513R001031130004-8 


Fares sed a oe Reser = Le sieaeaus Reno 


_LYUBARSEIY, I.G. 
7 aig nirar yas NST aCe 
Method of turning curved sections of handrails on a lat 2) 
Rate.i izobr.predl.v stroi. no.50:12-15 453. (HLRA 7: 
(Handrailing) (Turning) 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8" 


"APPROVED FOR RELEASE: 08/31/2001 


Sse hss omer COR ty iS aD es Je ater ONY yar ge ce onn Bee tee A 


CIA-RDP86-00513R001031130004-8 


ogre aed 


LYUBARSKIY, 1.G., inzh. 
ther flanges. 

and solid hinges for sashes with wea ; 

Pines 4 pered. op. v stroi. 19 no.e7:26 Jl '57. (MIRA 10:10) 


(Windows ) (Hinges) 


BS 
eat naa: 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130004-8 


ai ete POI et CURSE Meee np GLIA SAREE TSS ERECT 


Seeraragrety 


ei 


RAYKHER, Moisey Yefremovich, prof.$ GUBERMAN, Isaak Davidovich, kand. 
tekhn. nauk; LYUBARSKIY, 1,L., otv.red.$ GOLUBYATHIKOVA, @.8., 
red,iad-va; PROZOROVSKAYA, V.L,, tekhn. red. 


{Principles for norm setting for material expenditures in coal 

mining] Osnovy normlroveniia reskhode materielov v ugol'nod 

promyshlennosti. Moskva, Gos nauchno-tekhn.isd-vo lit-ry po 

gornom delu, 1960. 157 pe (MIRA 13:10) 
(Ocal mines and mining--Equipment and supplies) 
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PURPOSE: This book is intended for specialists in the field of ma- 
chine and instrument manufacture who use radioactive isotopes in 
the study of materials and processes. 


COVERAGE: This collection of papers coverS a very wide field of the 
utilization of tracer methods in industrial research and control 
techniques. The topic of this volume is the use of radioisotopes 
in the machine- and instrument~manufacturing industry. The indi- 
vidual papers discuss the applications of radioisotope techniques 
in the study of metals and alloys, problems of friction and lubri- 
cation, metal cutting, engine performance, and defects in metals. 
Several papers are devoted to the use of radioisotopes in the auto- 
mation of industrial processes, recording and measuring devices, 
quality control, flowmeters, level gauges, safety devices, radia- 
tion counters, etc. These papers represent contributions of var- 
4ous. Soviet institutes and laboratories. They were published as 
fransactions of the All-Union Conference on the Use of Radioac- 
tive and Stable Isotopes and Radiation in the National Economy 
and Science, April 4-12, 1957. No personalities are mentioned. 
References are given at the end of most of the papers. 
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Director of the Central Lavoratory of the Locouotive Yorks imeni 
flalyshev in Khar 'ov- 


TITLE: Comments 

PeRIODICAL: savouukaya Laboratoriya, 1957) Vol 23, Ur 10, oy 4226-1229 (USSR) 

ABSTRACT: In his report on the oceasion of the jo th anniversary of the 
October revolution, the author states that nowadays an zngincer 
specialized in the physics of metals andphysical chemistry is 
aqual in jmportance to a technical manager of 4 firn. On the 
strength of experience, the author further gtstes that ,according 
to his opinion, the analysis of the structure of Xk-rays belongs 
above all to a well uanaged mechanical eugiuecring plant, for by 
means of this analysis the is avls, +s. to achicve the best pre- ° 
reyuisites for galvanic metal coatings, yarc-nickel platings and 
the like and to crente better conditions of cementation with va- 
rious kinds of therwal processing. Particularly practical resuits 
were al last achieved by the application of rudioactive isotopes, 
ag well as with electron microscopy at hia teiperatures. Accor- 
ding to the author, the method of gaduia-rays was successfully 
applied in Vig works-laboratorics for the cuntrol of cast cranks- 
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geal . Test-methods with respect to the life oc gtnring-niioys 

and gear wheel-sets, and the investigations of the propertiss 

of lubricants, as well ag coresponding exaninations of component 
parts of engines with respect to cavitation-trouble, are apslied. 
Further, it is asserted that approximately Togo oF all analyses 
are carricd out at present accurding to spectroscopic uethods in 
this work-Labouratory + goth tie puotocolorinetric-ane the complex- 
ometric ustnods, however are ejually guccegslully applied in this 
laboratory, as well as the electric weasurenent of yotage, the 
photoulustic determination of volaveé, and various yhysico-cheni- 
cal mothous. Concluding, the author states that unfortanately 
by far not all achievensnts of Soviet seiences were nractically 
applied in the industrial enterprises. This can be stated above 
all with respect vo the insurricient investigation of the pro- 
perties of the surface of naching component parts in tae gcngse 
of adaption to service-conditions. A further perrection of the 
application of nicronechanical investigations, wiero-radiography 
of difiraction and absorption, ane especially of wiorochenical 
A4-ray analysis ghoald lead ty guccesys. hloreovery the quantometric 
and carbicometric methods of determining the chisical composition 
of various sorts of steel, as well as ultrasonic uethods in the 
process of production are too little applied in works-laborator- 
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terials (like 
should be paid to the use of various synthetic ua 
plastics, glass-ceranics, wooaen plastics, eto.) in substitution 
for metals and care should be taken that the achievenents of 
Soviet soicnoe should soon be practically and fully applied in 


Soviet industry. 
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i Translat:onfrom: Referativnyy zhurnal, Metallurgiya, 1958, Nr8, p23! (USSR) 
AUTHORS: Palatnik, L.S., Lyubarskiy, 1M. Lyubchenko, A. P. 
TITLE: On the Formation of the Carburized-tayer Structure in Steel (O 


formirovanii struktury tsementirovannogo sloya stali) 


PERIODICAL: Uch. Zap. Khar'kovsk. unvt, 1957, Nr 95 Tr. Khim. fak. 
+ N.-i. in-ta khimit KhGU, Vol 18, pp 79 9) 


ABSTRACT: Investigations were performed in order to determine how the 
wear-resistant properties of steel 18KhNVA are atfected by the 
structure of steel obtained as a result of various heat-treatment 
procedures applied to the steel after carbur.zation. The wear 
resistance (WR) was determined with the aid of radioactive iso~ 
4opes on roller-shaped specimens 50 mm in diameter and 7 mm 
wide. The steel was rendered acti-e by introduct:on of radio~ 
= active Cor» into molten metal. The active roilers operated in 
contact with three inactive rollers, 50 mm in diameter and 
10 mm wide, mounted ina special stand which simulated the 
operation of a gear transmission. The extent cf wear was de~ 
termined by measurement of the radioacticit: ot the lubr.cant 
Card 1/3 by means of a counter. In one revolution, the «elecity of 
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On the Formation ot the Carburized layer Structure :F Steel 


sliding on the suriace of a roller changed from <1 tc +i m/sec. it Was estah~ 
lished that quenching the metal in water or oil :mmediately after carburiza~ 
tion greatly increases WR and resistance Lo, pitting. as compared with the 
procedure in which the part is quenched and tempered at 50°C atter the 
cementation pot had been cooled ir air. The imprevement 9 WR properties 
can not be explained by transtormation of the retained austenite into martensite 
during the process of friction, because metallographic ad X-ray analyses 
indicate that the amount of austenite present in the specime” it the same herore 
and after the tests for wear. The WR is impaired as the content cr retained 
austenite in the carburized layer is increased under 7!ow ccoi'ng after carbu~ 
rization. Rapid cooling atter carburization results ina considerable ‘mceredase 
in WR., X-ray analysis cf the substructure ct austenite crystal lattice atter 
slow and rapid cooling sndicates that the lattice suiters a slight m.icrodetor ° 
mation if cooled abruptly from the carburizat:on temperarure, the soid solu” 
tion exhibits a maximum of Cr and © saturation which cete rmines the high 
WR of the carburized layer. A significant microdetormat:on of the crystal 
lattice occurs upon slow cooling. Slowly cooled auster.te loses a good dea! 

of its ability for deformation and hardening when resisting external forces. 
The results of the present work were verified on b and 10-mm thick gears 

with a module (reciprocal of pitch diameter ct 5 and a -cot- circle diameter 
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g of the gears in water immediately after carburiza~ 


tion increased their WR by a factor of 2.5. An explanation is given for the 
nature of the "white zone" which appears in a thin surface layer during fric- 
tion, as well as under impact and in the course of hardening by shot peening. 


N. K. 


? of 100 mm. Quenchin 


1. steel-~Mechenicel properties 26 steel--carbonization 
3. Steel-- structurel analysis 4. Cobelt 4sotopes 
(Nadioactive) ~-Applications 


Card 3/3 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001031130004-8" 


CIA-RDP86-00513R001031130004-8 


08/31/2001 


"APPROVED FOR RELEASE 


sp ieee ae cea 
i L *paquesaid a2e 2092005 anjytns auooszed £-z2 . 
i ew UIzA TIO 2a2tU PutuTwzuos AuvoTAgnt PosTsnzsTne 
! \ B yo eouumIOzsod ayi JO voTARSFIGaAUT UF JO SzINSeY 
i G62 4 gyuvsTzqny poztany ins 30 ean 
: : uo “onuadai@an “D°A pus 2a07 oeaery “av eQnky 
*gautyorm-3uzyeed TTeqg-anoy ut 
easequos TIeq useRqeq Buy weIxs votiotss Jo odky pus 
guoTatpuce BZuTaeoszaagnt sty puTmazep 03 peronpucdsd 
ejuamtsodxa Jo sqtnses equegard zoyane ouL 
suTuoeH.. Tred-sn0d 3_UT 


gaz 
ST{TO BusyzaaL ut #UOTITPUOD uoyaottd WU €RTAVADLOAITR 
ORE (€zf-1oz *dd 
J ekjuerL, JO Ix onesy Oud UF pouettangy 


‘ umuyysee A g0UuzrTt 
atta IUuTIVoOPAQry] 
AVTTTQUIS, aTOTATY OY FO 
‘goupsZar UOT QVOTIGNT opomukporpsy JosuoT3B3T2 
-saaut TvOTIaAI0042 JO CITNSAL gqusserd sougnE euZ 
euTyoOUM 
Suyreay yuwotsery TTwVQ-znog BUT UOTIOTT oTuvusporpsH 
zo suotytpucd Aswpuncg eTaTeaod °AR « kpRwUTYDAOICY 
efowsnase JO vorFap QusToTIING 
unog xoTdwoo UITA Pus 
By VOTING TP aungvteded 
YA UOTIBLNOTHO 
unu B Ud PesTq 


uo uTd F JO VOTATSOd amyagytinha oma a. 
J BUT IOOIIOD “ATH TASUTUSACION 


Zee 


Arp pnd ouspusare 
BOTATPUCS-3RIY 

aA ST poysem eTyy “zOUINE OZ 02 Gutproooy *equtd 

BupavsqeIenzyyz Sys gnoysnosys UOTANQTsIsTP esnguszedmaed 

Qupyaetnoyws oJ powies equogssd soygne ous 

ze zoqusauazorpéAH @ JO 928Td Puzsved genzuL gws_ane 

eyBnosuz, UoTINAtTsI8TC Oana vse 

*Kayaoorta pus 


arnqessdia, Us9AI9q dzysuotzeTot otroqzedéy ou quno208 
OpUT Buyyws sBupsywsq Buoy ATSITUTJUT JO UOTIVOT.AQNT 
ayr Jo Ar09u2 opuausporpéy ¥ gjuvsserd Jougne stl 
Sos Sutazveg F UT £ITSOOSTA JO BUaTITISIOS OTQUTITA ¥ UTA pata 
ptqtemsadaoouy SnoosTA @ zo motg Apuess euvta “I y faaantoo 


*KAZBOOSTA PuP eunyesedzay Jo dTysuCT{ET est 
aojy Butaorttys kr00N2 UITA parwdmoo ere ez{Nnsor esowL 
a BuTEN puwB seouvsve>l[o 


“{tQ BuTseopaant Jo gadhy ©. 
enozsua av ZuTyong pue Ij0UF poSuvazy ATTETVOO & UT 
eanyesa dvs} Axepunog-Ut ty Feypwotaqnyt ouq oupmse ep o4 
eater 2 owl gauogord sOygNe SUL 


& 


TA 


wee opt OUT ST APiTTA “O°PK AQ P32 

wiane bes seen : em QOTAOGSUOU Pus IeTACE 
jo AydvsBoT ata ¥ 
jo yowaaeQy OUR TOL 
VOTIZTAT Puy uotZITII £20 
TROTIsSOaUZ pus ‘sT¥TI2078G exesg-u0ys 
*uoTaoTas Ut BTwIIT jo sekeT aovzans ayy UT seTFuETO 
pRangonzye epATSUT pessnoetp 83 : Ayla 

ue ‘uoTsOTIZ "IBIM JO PTOTS oYs UT SUOTIBITIGOAUT 
Peatnens baa sguoserd seTITIAV JO uoTIOOTTOO BTUL fAHDVERAOD 


wey Sal RS ERS eR 


Jo sTOOYDH UT SIOQONIQSUT TOF pie 
youu JO PTET Od2 UT suRTOTUTOS 


*(vozna) wot ABoNpse ays TY 
puszuy ST YOO STUL tASOSUNE 


fyotyvaedo pus 
pur *garooutsue 


Sheets 


ro 
3 


*s0BBeJOld Bicep nt etait pur “enoust7e 
98, © a4BpTpUsd ‘Kryeueyznsg “Na! goouetog TROTULY 

Bis Be arpueD feukeatanmy ‘a°y “soesesold ATMS TOBY “ATT 

*z0g¢gaJ02d faomyoes a ORV *zouvezorg Savh,3TO “WSK dpreog 

pepsoatpa /eAoNusTOZ *AtaR it pa CURL = FADUOTATE *v"M 
Tognon SUTUBTTANd JO “PA fsoesesord FAoyoUenIUy MM TOPE 

*pegutad setdo> 900'% *peqaesus dt1s BqvsIy od 9S€ 

*QS6T *usss NY OA-pzl *MODSON {at BoTZI9TTOD fgeutTyoug Ut 
Jom pus uoysotsa) Ime ATMOS fyypeuyusea A souzy y exyuszL 
ekpuspoacutysey angyieul “usss AneU wiyoopehy 


en 


re Me 


etge/a0s NoTLYLiotaxa wood T aSVHd ($)e2 


eee eas 


2 quowpaodxe up Jo : sig 
Tat WIA BUyIVo}per 
8 -UON PUQ UT YOTIOTIS pinta vo 3woH JO 2085TH “I'v A 12) 


ee 


sefqne ez “uoTAWOTAQNT =. 


CIA-RDP86-00513R001031130004-8" 


08/31/2001 


APPROVED FOR RELEASE 


"APPROVED FOR RELEAS 8/3 

Se E: 0 1/2001 CIA-R 

: ar a. eae say decimate paca eee -RDP86-00513R001031130004-8 
, fe Es fot ry | eee emcee i byes igany Cau eR ee 


PR eae 


 LYvBAR SHY, LM - 


Ts 


AUTHOR: Ginzburg, Z. UL. 120-58-5-15/17 


TITLE: Scientific-Technical Conference on Metallography and 
Heat Treatment, Khar'kov (Nauchno-tekhnicheskaya 
konferentsiya po metallovedeniyu 4 termicheskoy obrabotke, 
Khar' kov) 


PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, Nr 5, 
pp 53-97 (USSR) 


= ABSTRACT: The conference was organised by the Khar‘ kov 
Directorate of the Scientific-Technical Society of the 
Engineering Industry jointly with the Sovnarkhoz to 
celebrate the “Oth anniversary of the October Revolution. 
About 200 research workers, engineers and technicians 
participated. Candidate of Technical Sciences v.V.Gavranek 
read a paper on the achievements of Soviet science and 
engineering in the field of netals technology and heat 
treatment during the forty years of Soviet rule. 
Doctor of Technical Sciences, Professor P. P. Petrosyan, 
Khar'kov Institute of Railvey Engineers, peed the paper 
"On the Mechanism of Transformation of Super-cocled 
Card Austenite". He expressed the view that z1l she tronsforue- 
1/20 tions of super-cooled austenite in the tenperature range 
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A.-M can be considered as processes linked with 


preliminary falling out of carbon from the austenite, 
which is a necessary condition for the subsequent 
polymorphous y—>o% transformation to proceed, There 
is a qualitative relation between the duration of the 
incubation period and the transformation mechanism in the 
entire temperature range A,-M. 


Candidate of Technical Sciences I. M, Lyubarskiy and 
Engineer O. M, Podgorna, Khar'kov Works for Building 
Transport Machinery imeni Malyshev, dealt with the 
changes in the characteristics of rubbing curfaces. 

Until recently the problems of wear and friction were 
not considered from the metallurgical point of view; the 
first experiments in this respect have shown how fruitful 
metallurgical investigations of rubbing surfaces can be. 
During the process of friction important structural and 
physico-chemical changes take place 4n the active layer. 
The nature and the dynamics of the changes during friction 
of the “white zone" was considered, In this nart of the 
Card 2/20paper the influence of the white zone on the operational 
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properties of the components was elucidated, Practical 

experience has shown that most failures are due to 

fatigue. A very effective method of increasing the 
stable strength of components is by surface work harden- 
ing. 
Candidate of Technical Sciences A. A. Wovik and 
Engineer V. I. Muzhikov reported on the work of the 
Khar'kov Works for Building Transport Machinery in the 
paper "Surface Work Hardening as an Effective Method of 
Increasing the Fatigue Strength of Highly Stressed 
Components". The highest sensitivity to faiiure was 
observed in components which contain stress concentrators 
inherent in the design. Surface work hardening of such 
components gives better results and is technologically 
more suitable than shot peening. Work hardening by 
means of rolls is suitable for components like gears, 
shafts, etc. Work hardening of friction discs and of 
cylinder jackets of diesel engines by shot peening 
proved highly effective. 

Card 3/2012 his paper Engineer D. B. Boskcboynikov dealt with 
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SOV/126--7-3~-39/44 
AUTHORS: Paletnik, L. 8-, Lyubarskiy, I. Me and Boyko, B. T. 


TITLE : A Gontribution to the Nature of the "White zone“ 
(K voprosu o prirode "beloy zony") . 
(a reply to the article "¥.Ray Investigation of the Structure 


of Surface Friction" by Kostetskiy et alii (Ref.4) ) 


PERIODICAL: Fizika metallov i metallovedeniy®?» Vol 7, Nr 3, pp 475474 
(USSR) ~ lasy 


ABSTRACT: B. I. Kostetskiy and co-workers (Refs.1 and 2) have 
expressed the assumption that the “white zone" which forms 
at the friction surface at certain rates of slip ef the 
rubbing surfaces, consists either of a layer of oxides 
oxidizing wear" according to Kostetskiy's classification), 
or a secondary quenched structure (thermal wear ) o Palatnik 
(Ref.3) did not find iron oxides in the portion of "white 
wone" which he investigated by X-rays. ‘The authors of this 
paper have come to the conclusion that Kostetskiy's hypothesis 
4s erroneous. The basic objections of Kostetskiy and his 
co-workers (Ref.4) in connection with the present authors? 
Card 1/2 article (Ref.3) are the following: 
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A Contribution to the Nature of the "white Zone" 


(a) In the paper by the present authors (Ref.3) the already 
well-known fact that the layer f ymed during thermal wear is 

a hardening structure has only beer eenfirmed again. 

(bo) A white layer which forms in thermal and not in oxidizing 
wear appears to have been investigated in the papar (Ref.3)- 
It has been shown by the authors of the present paper that the 
great hardness of the "white zone" (in spite of the great 
quantity of austenite). is due, net to the absorption of 
oxygen or nitrogen from without (Ref.5) ete., but to t he 
formation of a definite highly dispersed haterogensous 
structure as the product of a solution of carbides and the 
subsequent very rapid quenching in which dispersed earbides 
are precipitated. 

There are 5 Soviet references. wae 
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S0V/123-59-16-64534 
_ Translation from: Referativnyy zhurnal. Mashinostroyeniye, 1959, Nr 16, p 125 (USSR) 


AUTHORS : Palatnik, L.S., Lyubarski M,, Lyubchenko, A.P. 
TITLE: On Phase Transformations in Cemented Steel Layers 
PERIODICAL: ‘Tr. Khar'kovsk. politekhn, in-ta, 1958, 14, 153 - 159 


ABSTRACT: The transformation of austenite into martensite and their distribution in 
the cemented layer of 18KhNVA steel was investigated, The prelim 
treatment of the samples: cementation at 910°C during 24 hours with solid 

carburizing agent, containing 93% of charcoal, and subsequent air-cooling; 
tempering at 650°C during four hours; oil-hardening at 810°C and tempering 
at 150°C during 2 hours. Depth of cemented layer -1.8 0.1 mm, X-ray 
photos were taken in the chamber with focusing by the Bolin method and in 
the Debye chamber jin iron rays. After cementation to a depth of about 

0.5 mm the maximum of residual austenite is formed, the position of which 
is not changed in the course of the following operations. The general 
distribution of the residual austenite over the depth of the layer after 
tempering and hardening with tempering is approximately alike. ‘The surface 

Card 1/2 decarbonization of the cemented layer, the mechanical interaction of the 
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On Phase Transformations in Cemented Steel Layers S0V/123-59-16-64534 


latter with the core, the migration of the alloying elements and their re-distribution 
between austenite and carbides is not the cause of the characteristic distribution of 
the phases over the depth of the layer and was not confirmed by tests. A diffusion re- 
distribution of C in the austenite, when cooled slowly, was discovered, which preceded 
the non-diffusion { —7 % transformation, The distribution of residual austenite with 
the maximum is connected with a decrease in resistance of the over-cooled 7 -phase at 
a deviation from the eutectoid concentration of C;,.17.,references. 
B.V.N. 
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; Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1959, No. 9, p. 109, . 
# 33672 
AUTHORS: Palatnik, L. S., Lyubarskiy, I. M., Tananko, I. A. 
TITLE: on the Carbide Component in the Case-Hardened Layer of "18XHBA" 


(18KhNVA) Steel 
PERIODICAL: ‘Tr. Khar'kovsk. politekhn, in-ta, 1958, Vol. 14, pp. 189-193 


TEXT s The authors studied the carbide component of the case-hardened 
layer of 18KhNVA steel after case-hardening at 910-1,000°C and subsequent 

: stages of neet-treatment (two-fold high tempering; high tempering with 

" subsequent oil quenching) . The layers of the specimens were electrolytically 
dissolved and carbide powder was deposited and studied, The investigation was 
carried out by X-ray analysis using the method of miorosections in Fe-radiation, 
Two carbide phases were detected in the powders: Fe3C cementite and (Fe, W, 
Cr) 52C composite carbide, The composite carbide contained 50-70% Fe and 
7 16% be, It has a face-centered cubic lattice with the parameter ~ JB 
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On the Carbide Component in the Case-Hardened Layer of "18XHBA" (18KhNVA) Steel 
@ e ° 

& = 10.58 A (a(422) = 2.16 {; a(600) = 1.244 A; a(15) = 1,218 A; a(Bh4) = 

= 1.08 A), With increasing distance from the specimen surface, the quantity of 

cementite decreases, while the quantity of composite carbide increases initially 

and then decreases after passing through a maximum, At a distance of >0O.1 mm 


from the surface, the quantity of composite carbide exceeds the amount of 
cementite, There are 3 figures and 6 references, 


8. A. G. 


Translator's note: This is the full translation of the original Russian 


abstract, 
VB 
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Resistance to Wear of Case-Hardened Steel and Its Submicrostructure 


during friction. In the test procedure used (pure 

sliding of the radioactive specimen over a standard disc, 
or under conditions resembling gear meshing - Ref 6 - ) 
high wear-resistance is obtained when there isa 
considerable residual-austenite content in the carburized 
layer in which the gamma- and alpha-phase crystals are in 
the Nyn-work-hardened" and nwork-hardened" states, 
respectively. professor L.S.Palatnik contributed valuable 
advice in this work. There are 2 figures, 1 table and 

15 Soviet references. 
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LYUBARSKIY, I. Mey LYUBCHENKO,A. Pe» AND GERASIMENKO, K. Se 
ee 


On the Effect of the Thin Sulfide Film Which Forms Over the Friction Surface During 
the Process of Wear on the Wear-Resistance of Steal 


Povysheniye iznosostoykosti i sroka sluzhby mashin. t. 2 (Increasing the Ware Resistance 
and Extending the Service Life of Machines. Ve 2) Kiyev, Izd-vo AN UkrSSR, 1960 
290 p. 3,000 copies printed. (Series: Its: Trudy, t. 2) 


Sponsoring Agency: Vsesoyuznoye nauchno-teknicheskoye obshchestvo ‘mashinostroitel 'noy 
promyshlennosti. Tsentral 'noye i Kiyevskoye oblastnoye pravieniya. Institut 
mekhaniki AN UKrSSR. 


Editorial Board: Resp. Ed.: B.-D. Grozin; Deputy Resp. Ede: D. A. Draygor; M. P. Braun, 
t, D. Faynerman, I. V. Kragel 'skiy; Soientific Secretary: M. L. Barabash; ED. of 
v. 28 Ya. A. Samokhvalov; Tech. Ede: Ne Pe Rakhlina. 


COVERAGE: The collection contains papers presented at the Third Scientific Technical 

Conference held in Kiyev in September 1957 on problems of jncreasing the wear 

resistance and extending the service life of machines. The conference was sponsored 
by the Inatitut stroitel 'noy mekhaniki AN UkrSSR (Institute of Structural Mechanics 
of the Academy of Sciences Ukraninian S5R), and by the Kiyevskaye oblastnaya 
organizatsiya nauchno-tekhnicheskogo obshchestva mashinostroitel 'noy promyshlennostd 


(Kiyey Regigna} ganization of the Scientific fFechnical Society of the Machine- 
ding Industry). 
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78126 
SO0V/129-60-3-5/16 


Lyubarskly, I. M., Lyubchenko, A. P., Gerasimenko, 
K. 5. ngin 


Structure and Wear Resistance of Steel Surfaces After 
Parkerizing 


Metallovedeniye i termicheskaya obrabotka metallov, 
1960, Nr 3, pp 18-21 (USSR) 


This is a report concerning experimental tests of 
steel 18KhNVA, £8 which some small admixtures of 
radioisotope Con, were added during smelting. The 


samples were heat-treated by various methods. After 
heat treatment and parkerizing, the samples (15 mm 
diameter, 9 mm high) were tested under the conditions 
of pure sliding and abundance of lubrication on 
friction test machine shown in Fig. 1. 
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Structure and Wear Resistance of Steel 78126 : 
Surfaces After Parkerizing 80V/129-60-3-5/16 


Fig. 1. Diagram of a 
machine for wear-testing 
of samples. 
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The speed of sliding equalled 1.7 m/sec and specific 
pressure was 0.3 kg/mme, The flat gurface of friction 
disk and the samples were ground. After each test. 

the disk was replaced. The degree of wear was Judged 
by the integral radioactivity of o1] measured by 

MS-4 meter and B-2 radiometer. The authors arrived at 
the following conclusions, (1) Parkerizing Increases 
total wear resistance of friction surface, which is 
determined by the amount of products of wear passed 
into lubrication and were transferred upon conjugated 
surface. ‘the lower is the material's hardne as the 
higher is the effect of parkerising. (2) The increased 
wear resistance of the surface after parkerizing is the 
result of a change in physicochemical properties of 
friction surface, which decreases the tendency of 
material to "selzing" in the point of contact. 


There are 4 figures; ] table; and 4 Soviet references. 
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PURPOSE: This handbook is 4ntended for technical personnel at 
cast-iron foundries. It may also be of use to skilled workmen 
in foundries and students specializing 4n founding. 


COVERAGE:, The handbook contains 4nformation on basic problems in 

the modexn manufacture of iron castings. The following are dis- : j 
cussed: the composition and properties of the metal; the making } 
of molds; special casting methods; the charge preparation; melting J t 


nn emanate rots, 
. - . 
~ 


c 


APPROVED FOR RELEASE: 08/31/2001 


CIA-RDP86-00513R001031130004-8" 


